AD@"A099 966 FEDERAL AVIATION ADMINISTRATION TECHNICAL CENTER ATL=“ETC F/6 1/2 
MIAMI INTERNATIONAL AIRPORT DATA PACKAGE NUMBER Se AIRPORT IMPR=-ETC(U) 
FEB 80 


UNCLASSIFIED 


hoe 
Sabors 


INTERNATIONAL 


AIRPORT 


ATA PACKAGE NO. 5 


AIRPORT IMPROVEMENT 
TASK FORCE DELAY smMDTIC 


| 


‘sta’ Ad 


BO WawinLild 


3 
d 
HH 


Oma 3923 S 


FEBRUARY 1980 
1 6 08 


Sittinntio i 4 


Pe IT a me EAE “ent ET TN TT EPS TEIN ORTON TLE I, AIS ET ETE 


IAMI INTERNATIONAL AIRPORT. 
a Ee 


Lf 
oor perils, 


a 


rT 
SIRPORT 2 Sala atl eek ori pORCE _— STUDIES, 
= 
MW | EEBRDARY: 1989 F 


Prerared buy’ 


ANALYSIS BRANCH: ANA-220 
NATIONAL AVIATION FACILITIES EXPERIMENTAL CENTER 
ATLANTIC CITY» NEW JERSEY 08405 


TABLE OF CONTENTS 


Item Description Page 


1 Attachment A - Simulation Model Calibration Aa-1 
Outeut Data 


i 


Attacnment B - Configurations A and B Model E-1 
Ineut Bate 


3 Attachment C - Miami Delay Exreriments - C-1 
Stase 1 and Stade 2 


4 Attachment DUD - Exrerimental Results — Miami D-1 
Stade 1 Delay Exreriments 


Access‘on For 
NTIS CPagr 


wk nC a CR 


Data Packade No. 5 
Miami International Airrort 


Airrort: Improvement Task Force Delaw Studies 
February 1980 


LIST OF TABLES 


Description 


Hourly Comparision of Output Data for A-3 
Simulation Model Calibration 


Aircraft Separations ~- 1978 VFR1» Easterly B-15 
Confisuration 


ta 


3 Aircraft Serarations ~ 1978 IFR1» Easterly B-17 
Confisuration 


4 Aircraft Serarations - 1978 IFR2» Easterly B-19 
Configuration 


5 Aircraft Serarations - 1978 VFR1» Westerly 
Configuration 


6 Aircraft Sersrations —- 1978 IFR1» Westerly B-36 
Confisuration 


Aircraft Serarations ~- 1978 IFR1ir Two Mile 
In-trail Staggered Parallel Arrroaches» 

Westerly Confiduration 
Miami Delay Experiments ~ Stage 1 
Miami Delay Experiments - Stage 2 


Set 1 Demand: VFR Easterly Flow D-3 


Exreriment 1 Results 
Experiment 7 Results 


Set 2 Demand: IFR Easterly Flow 


Experiment 4 Results 
Experiment 34 Results 


Experiment 6 Results 


Data Package No. 5 
Miami. International AirPort 
Airport Improvement Task Force Delay Studies 


February 19780 


ii 


LIST OF TABLES 
(Continued) 


Description 


Set 3 Demand: VFR Westerly Flow 
Experiment 2 Results 

Experiment 8 Results 

Experiment 3 Results 

Experiment 38 Results 

Set 4 Demand: IFR Westerly Flow 
Experiment 5 Results 

Experiment 39 Results 


Experiment 24 Results 


Data Package No. 5 
_ Miami International Airrort 
Airport Improvement Task Force Delay Studies 
February 1980 


iii 


LIST OF ILLUSTRATIONS 


Figure Descristion Pade 
1 Miami Arrival Flow Rate . A-4 
2 Miami Departure Flow Rate A-5 
3 Miami Arrival Air Delay A-6 
| 4 Miami Arrival Travel Times A-7 
4 3 Miami Departure Travel Time A-8 
! 6 Miami Easterly Configuration B~-3 
7 Miami Westerly Configuration B-23 
8 Miami Link-Node Diagram — B-41 


1978 Configuration 


9 VFR1 East Comparison? 1978/1983 Demand b-8 
10 VFRI/IFRi East Comparison’? 1978 Demand D-14 
ii IFR1 East Comearison? 1778/1983 Demand B-19 
12 IFRLI/IFR2 East Comrarisan? 1978 Demand D-24 
13 VFR1 West Comparison: 1978/1983 Demand D-32 
14 VFRI/VFR2 West Comparison: 1978 Demand D-37 
is VFR2 West Comparison: 1978/1983 Nemand D-42 
16 VFRLI/VFR2 West Comparison: 1983 Demand D-45 
17 VFRI/IFR1 West Comparison’ 1978 Demand 0-51 
138 IFR1 West Comparison: 1978/1983 Demand D-56 
19 IFR1 West Comparison: 1978 Demand with D-61 

Two Mile In-trail Stagsered Parallel 
Aprroaches 


Data Package No. 5 ‘ 
Miami International Airrort 
Airport Improvement Task Force Delays Studies 


February 1980 j 
iv 


Attachment A 


SIMULATION MODEL 
CALIBRATION OUTPUT DATA 
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A-1 


This section presents the final calibration output for Miami by 
showing comparisons between it and the field-data from which the 
calibration input schedule was derived. 


Table 1 summarizes the flow rates» delays, and travel times on an 
hourly basis. Figures 1-5 show the results relotted on a auarter- 
hour basis. 
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Table i 


Hourly Comrarison of Outrut Data 
for Simulation Model Calibration 


Arrival Derarture 
Flow Rate Flow Rate 
(a/e Per hour) (a/e rer hour) 
Time (GMT) Nata : Model (S.D.) Tata i Model (S.D.) 


13.8 (0.42) j 
31.6 (0.70) 
39-6 (0.52) 


44.6 (0.52) 13.0 
45.4 (0.52) 31.0 
23.0 (0.00) 42.0 


1600-1700 43.0 
1700-1800 45.0 
1800-1900 25.0 


Averade Arrival Averade Fix to 
Air Delay Threshold Travel 
(mins) Time (min) 

Time (GMT) Data ! Model (S.D.) Data ! Model (S.D.) 
1600-1700 1.97 } 0.77 (0.09) 12.56 | 9.36 (0.09) 
1700-1800 2.29 | 1.79 (0.12) 11.96 | 11.38 (0.12) 
1800-1900 1.55 } 0.19 (0.903) 11.24 | 10.12 (0,03) 

Average Arrival Averase Derarture 
Threshold to Gate Gate to Roll 
Travel Time (min.) Travel Time (min.) 

Time (GMT) Data ! Model (S.D.) Data | Model (S.D.) 
1600-1700 2.43 } 3-19 (0.07) 5.91 3 4.58 (0.36) 
1700-1800 3.13 ! 3.12 (0.09) 6-62 } 6.56 (0.34) 
1800-1900 2.92 3 2.81 (0.09) 5.91 } 5-64 (0.11) 
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Attachment B 


CONFIGURATIONS A AND B 
MODEL INPUT DATA 
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Setlestietehiees, .* 


wemee——- 


This section presents the Airfield Simulation Model input data as 
applied to the experiments in this rerort. Variation of the inputs 
controlled the exreriments to reflect the desired conditions of 
each test. 


Primarilys aircraft demand schedules (1) and serarations were 
varied in accordance with the runway confisurationy weather and ATC 
System scenario of each experiment. 


The basic Configuration A (essterly) and Configuration B (westerly) 
model inrut data follows. Aircraft serarations are listed under 


each configuration for all conditions used in the experiments. 


Fidure 8 closes this sections showing the link~node diagram used to 
develop the route structure for each exreriment. 


(1) See Miami Data Package No. 4 for demand schedule summaries. 
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EXPERIMENTAL RESULTS 
MIAMI STAGE 1 DELAY EXPERIMENTS 


Data Package No. 5 
Miami International Airport 
Airport Improvement Task Force Delay Studies 


February 1980 
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This section rresents the results of twelve selected Miami 
experiments. These results comprise all Stase 1 model runs that 
utilize “*today’s® ATC System scenario and taxiway system. 
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i The results are arranged in sets to illustrate various comparisons 
requested by the Task Force members. VFR and IFR weather conditions 
have been serarated alongs with each configuration: 

Set 1! VFR EAST- Exp. Nos. 1 and 7. 

Set 23 IFR EAST- Exp. Nos» 4% 34 and 6. 

Set 33 VFR WEST-~ Exp. Nos. 2% 8 3 and 38. 

Set 4$ IFR WEST- Exr.e Nos. S» 39 and 24. » 
Each experiment’s summary contains 3a description of the obJective » { 
the runway configuration, the related comrarison exreriments and a2 


table of results. Plots are also included which illustrate key 
comrarisons between experiments. 


icant. 


tee ~ 


Bata Package No. § 
Miami International Airrort 
Airport Improvement Task Force Delay Studies 
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TABLE 10 


SET - 1 DEMAND 


VFR-EASTERLY FLOW 
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EXPERIMENT NO. 1 


ObJective: 


To obtain baseline delay estimates for the followings runway 
configuration in VFR1 for 1978 demand: 


Arrival Runways Departure Runways 


9L»9R212 9Re9Lv12 


Related Comparison Exreriments: 


Calibration was performed using this easterly confiduration. Inputs 
to this exreriment were similary but with 1978 demand. 
Experiment 4 examines this configuration with IFR1 weather and 1978 


demand, 
Experiment 7 compares to this baseline caser wherein demand is 
increased to the 1983 level under VFR1 conditions. 
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EXPERIMENT NO. 7 


Objective: 


To assess the delay imract to aircraft in 1983 for the following 
Tunway confisuration under VFRI conditions: assuming no airrort or 
ATC system imrrovements have been imrlemented? 

Arrival Runways Derarture Runways 
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Related Coamrarison Exreriaents: 


Prior experiment 1 serves as the 1978 demand level baseline for 
comparison to this exreriment. 
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TABLE 13 


SET - 2. DEMAND 
IFR-EASTERLY FLOW 


NUMBER 12 
mn aoe 
4 AND 6 Mea 27 
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NOTE: Runway closure during the IFR-2 time period in Experiment No. 6 
is performed by the model. 


EXPERIMENT NO. 4 


ObJective? 


To obtain baseline delay estimates for the following runway 
configuration in IFR1 for 1978 demand: 


Arrival Runways Berarture Runways 


9LeOR | ORAL 912 


Related Comparison Exreriments?: 


Prior experiment 1 examines this configuration with VFR1 weather 
and 1978 demand. 

Exreriment 6 assesses the delay impact of moving from IFRi to IFR2 
conditions. 

Experiment 34 also compares to this study casey wherein demand is 
increased to the 1983 level under IFR1 conditions. 
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EXPERIMENT NO. 34 

Objective: 

z 
To assess the delay impact to aircraft in 1983 for the followins j 
runway confisuration under IFR1 conditions,s assuming no airport or 
ATC system improvements have been implemented: 


Arrival Runways Derarture Runways i 
9L»9OR PRA e12 
i 
! 


Related Comparison Exreriments: 


Prior experiment 4 serves as the 1978 demand level baseline for 
comparison to this experiment. 
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EXPERIMENT NO. 6 


ObJective: 


To assess the delay imract to aircraft in 1978 for the following 
runway configuration under IFR2 conditions? 


Arrival Runways Derarture Runways 


None gL 


Related Comparison Exreriaents: 


Prior experiment 4 examines this configuration with IFRiI weather 
and 1978 demand. 


(An IFRI/IFR2/IFR1I situation was used for this exreriments with the 
IFR2 conditions lastina from 1300 to 1400 hours. This enables the 
recovery of the airrort from the IFR2 deterioration to be studied.) 


Data Packase No. 5 
Miami International Airport 
Airport Improvement Task Force Delay Studies 
February 1980 
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TABLE 17 


SET - 3 DEMAND 
VFR-WEASTERLY FLOW 


EXPERIMENT RUNWAY RU ee 
NUMBER 27R 


DEPARTURE 
TOTAL 


Ee ARRIVALS a a 


DEPARTURES 
TOTAL 


ARRIVALS 114 _ ae 
DEPARTURES a ea 


sani a 
a 171 370 


TOTAL 


i = 


DEPARTURES 
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EXPERIMENT NO. 2 


Objective: 
: To obtain baseline delay estimates for the followind runway | 
Be ; confisuration in VFR1 for 1978 demand? 

Arrival Runways Derarture Runways 

27L.»27R+30 27L%27R230 | 

Related Comparison Exreriments: { 

Experiment 5 examines this westerly configuration with IFR1 weather 

3 


and 1978 demand. 

Experiment 3 assesses the delay impact of VFR2 conditions and 1978 
demand. 

Experiment 8 compares to this baseline case» wherein demand is 
increased to the 1983 level under VFR1 conditions. 
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Data Packase No. 5 
Miami International Airport 
Aireort Imrrovement Task. Force Delay Studies 


February 1980 
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EXPERIMENT NO. 8 


Aner enna: 


OdbJective: 


To assess the delay imract to aircraft in 1983 for the following 
: runway confisduration under VFRi ccnditionss assuming no airrort or 
ATC system improvements have been imrlemented? 


Arrival Runways Derarture Runways ¢ 


27L»27Rs30 27L *27R230 


Related Comparison Exreriments: 


Prior experiment 2 serves as the 1978 demand level baseline for 
comparison to this exreriment. 

Experiment 38 assesses the delay imract of VFR2 conditions and 1983 
demand. 
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Data Packade No. § 
Miami International Airport 
Airport Imerovement Task Force Delay Studies 


Februarw 1980 
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EXPERIMENT NO. 3 


ObJective: 


To assess the delay imract to aircraft in 1978 for the following 
Tunwas configuration under VFR2 conditions (This exreriment also 
establishes baseline delay estimates for comparison to exreriment 
38)3 


Arrival Runways Derarture Runways 


27L%27R 27L»27Ry 30 


Related Comparison Exrerinents: 


Prior experiment 2 examines this confiduration with VFR1 weather 
and 1978 demand. 

Experiment 38 also compares to this study caser wherein demand is 
increased to the 1983 level under VFR2 conditions. 


Data Package No. 5 
Miami International Airrport 
Airrort Improvement Task Force Delay Studies 
February 1980 
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EXPERIMENT NO. 38 


ObJective: 


To assess the delay imract to aircraft in 1983 for the following 
Tunway confisuration under VFR2 conditions» assuming no airport or 
ATC system improvements have been implemented: 


Arrival Runways Derarture Runways 


27L927R 27L 227R930 


Related Comerarison Exreriaents: 


Prior experiment 3 serves as the 1978 demand level baseline for 
comparision to this exreriment. 

Prior experiment 8 examines this configuration with VFR1 weather 
and 1983 demand. 


Data Packasse No. 5 
Miami International Airport 
Airport Improvement Task Force Delaw Studies 
February 1980 
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EXPERIMENT NO. 5S 


Objective: 


To obtain baseline delay estimates for the following runway 
configuration in IFR1i for 1978 demand: 


Arrival Runways Derarture Runways 


27L»27R 27L.927R 


Related Comparison Experiments! 


Prior experiment 2 examines this configuration with VFRI weather 
and 1978 demand. 


Experiment 39 examines this confiduration with IFR1 weather and 
1983 demand. 


Experiment 24 examines this confiduration with IFR1 weathers 1978 
dernands and 2 mile in-trail staddered rarallel approaches. 


Data Packade No. 5 
Miami International Airrort 
Airrort Improvement Task Force Delay Studies 
February 1980 
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EXPERIMENT NO. 39 - 


OdJective? 
To assess the delay imract to aircraft in 1983 for the followings 
Tunway configuration under IFR1 conditionss assumingd no airrort or 
ATC swstem improvements have been implemented? 

Arrival Runways Derarture Runways 
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Related Comrerison Exrerinents: 


Prior experiment 5 serves and the 1978 demand level baseline for 
comparision to this experiment. 


Data Package No. 5 
Miami International Airrort 
Airport Improvenent Task Force Delaw Studies 


February 1980 
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EXPERIMENT NO. 24 


ObJective’ 


To assess the delay imract to aircraft of usine 2 mile in-trail» 
stadgered Parallel aprroaches for the followings runway 


- eonfisguration under IFR1 conditions and 1978 demand? 


Arrival Runways Derarture Runways 
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Related Comrarison Experiments: 


Prior experiment 5 serves as the 1978 demand level baseline for 
comparison to this experiments wherein the conditions of this study 


case were identical excerpt for the 2 mile in-trail,» stadgdered 
parallel arrroach. 


Data Packase No. 5 
Miami International Airrort 
Airrort Improvement. Task Force Delaw Studies 
February 1980 
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